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FIELj GROUP SUB-GROUP
ABST l4~tinue on reverse if necessary and identify by block number)
--'Il ;TDimthoxy-2-bromoethylene 1 reacts with tetracyanoethylene (TCNE, 3) at -10Ct form methyl 2,2,3,3-tetracyanocyclopropanecarboxylate 6 in high yield. A similar reaction occurs with l,1-diethoxy~ibromoethylene 2 to yield ethyl 2,2,3,3-tetracyanocyclopropanecarb~ix ylate 7. Furtheri 1 i-~bromoethyl 2,2,3,3-tetracyano-l-methylcyclopropanecarboxylate 10 and h-1bromoethyl 2,2,3,3-tetracvano-1-ethylcyclopropanecarboxylate 11 were obtained by reacting TCNE with 2-bromomethy iene 8 and 2-bromoethylidene-1,3-dioxolane 9, respectively. A reaction mechanism via a zwitterion and intra-molecular displacement of bromide is proposed. .1, In a previous report, we described L,.. novel formation of a cyclopropane ring in the reaction of ll-diethoxy-2-bromoethylene with ethyl a-cyanoacrylate. 7 A zwitterionic tetramethylene is formed by reaction of the electron-rich olefin with the electron-poor olefin. The expected cyclobutane cycloadduct is not formed.
Instead, elimination of the bromide anion takes place with formation of a cyclopropane ring. Dealkylation of the dialkoxycarbocation by Br-leads to an ester substituent. A similar reaction has been described by Scheeren: 0,0-dicyanostyrene with l,l-diethoxy-2-chloroethylene also yield a cyclopropane derivative as reaction product
In the present work, we react bromoketene acetals with tetracyanoethylene to lead to tetracyanocyclopropanecarboxylates.
Results and Discussion ll-Dialkoxy-2-bromoethylenes (1 or 2) react with tetracyanoethylene (TCNE 3)
at -lO°C to form methyl (6) or ethyl 1,1,2,2-tetracyanocyclopropane carboxvlate ,17), respectively. In analogy to the a-cyanoacrylate case, the followL.*.i mechanism is proposed: The initially formed 1,4-zwitterion 4 undergoes intramolecular elimination of bromide to form the dialkoxycation 5, which in turn undergoes dealkylation to form cvclopropane 6 or 7 and alkyl bromide. When the reaction is carried out in THF as solvent, a large quantity of poly-THF is formed together with the desired cyclopropane. This is additional evidence for the formation of 1,4-zwitterion in the course of reaction, which can initiates the cationic polymerization of THF 9 .
I, l-Diethoxy-2-bromopropene was much less reactive than l,l-diethoxy-2-bromoethylene. Even at room temperature, no reaction occurred when l,l-diethoxv-2-bromopropene was mixed with TCNE in a 1:1 molar ratio in THF.
Cyclic ketene acetals also undergo the reaction. When 2-(bromomethylidene&- In these cases, the extra methyl group on the double bond of the ketene acetal did notfreduce the reactivity significantly.
All l,l,2,2-tetracyanocyclopropanecarboxylates (6,7,10.11) were very sensitive to base or nucleophile. Saponification to carboxylic acid has failed so far. Even weak bases such as silver acetate, attacked the ring or the cyano groups. je were unable to obtain the vinyl ester derivatives in attempted dehydrobrominations of 10 and 11.
Experimental Section
Instrumentation. All melting points were obtained from a Thomas-Hoover capillary melting point apparatus. 1H-NMR and 1 Ethyl l.1.2.2-tetracyanocvclooroDane carboxylate (7) was synthesized using a similar procedure as for cyclopropane 6 from TCNE and l,l-diethoxy-2-bromoethylene. 
